Genetic modification of condensed tannin biosynthesis in Lotus corniculatus. 1. Heterologous antisense dihydroflavonol reductase down-regulates tannin accumulation in "hairy root" cultures.
An antisense dihydroflavonol reductase (DFR) gene-construct made using the cDNA for DFR from Antirrhinum majus was introduced into the genome of a series of clonal genotypes of Lotus corniculatus via Agrobacterium rhizogenes. After initial screening, 17 antisense and 11 control transformation events were analysed and tannin levels found to be reduced in antisense root cultures. The effect of this antisense construct, (pMAJ2), which consisted of the 5' half of the DFR cDNA sequence, was compared in three different recipient Lotus genotypes. This construct effectively down-regulated tannin biosynthesis in two of the recepient genotypes (s33 and s50); however, this construct was relatively ineffective in a third genotype (s41) which accumulated high levels of condensed tannins in derived transgenic root cultures. Four pMAJ2 antisense and three control lines derived from clonal genotypes s33 and s50 were selected and studied in greater detail. The antisense DFR construct was found to be integrated into the genome of the antisense "hairy root" cultures, and the antisense RNA was shown to be expressed. Tannin levels were much lower in antisense roots compared to the controls and this reduction in tannin levels was accompanied by a change in condensed tannin subunit composition.